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The asymmetric unit of the title compound, C 14 H 10 N 2 O2, 
contains two independent molecules. In each molecule, the 
benzodioxole ring system displays an envelope conformation, 
with the methylene C atom located at the flap deviating by 
0.081 (2) and 0.230 (2) A from the mean plane formed by the 
other atoms. The dihedral angles between the benzoimidazole 
ring system (all atoms) and the benzodioxole benzene ring are 
15.35 (6) and 10.99 (7)°. In the crystal, molecules are linked by 
N— H- • -N hydrogen bonds into chains running along the 
[101]. 

Related literature 

For the biological activity of imidazole derivatives and their 
use as inhibitors of neurodegenerative disorders and as anti- 
tumor drugs, see: Park et al. (1977). For related imidazole 
compounds, see: Andreani et al. (2005); Xu et al. (2010). 




Experimental 

Crystal data 

C 14 H 10 N 2 O 2 
M, = 238.24 



Data collection 

Nonius KappaCCD diffractometer 
13101 measured reflections 
4003 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.034 

wR(F 2 ) = 0.088 

S = 1.02 

4003 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



3422 reflections with / > 2a(I) 
R<„. = 0.018 



325 parameters 

H-atom parameters constrained 
A/w = 0.19 e A~ 3 
Ap mi „ = -0.18 e A~ 3 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


N1-H1A'- 


■N4' 


0.86 


1.93 


2.7761 (15) 


168 




■N2 


0.86 


1.96 


2.8053 (16) 


168 



Monoclinic, F2Jn 
a = 8.7454 (7) A 



Symmetry code: (i) x — \. —y + \. z — \. 

Data collection: KappaCCD Server Software (Nonius, 1999); cell 
refinement: KappaCCD Server Software; data reduction: DENZO 
and SCALEPACK (Otwinowski & Minor, 1997); program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXE97. 

We thank all researchers of the CHEMS Research Unit, 
University of Constantine 1, Algeria, for their valuable assis- 
tance and the MESRS (Algeria) for financial support. 



Supporting information for this paper is available from the IUCr 
electronic archives (Reference: XU5756). 
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2-(1 ,3-Benzodioxol-5-yl)-1 H-benzimidazole 

Nadir Ghichi, Mohamed Amine Benaouida, Ali Benosmane, Ali Benboudiaf and Hocine 
Merazig 

1 . Comment 

Owing to the promising biological activities as inhibitors of neurodegenerative disorders and antitumor drugs (Park et ah, 
1977), most of these investigations were carried out with imidazole (Andreani et ah, 2005; Xu et al, 2010). 

A view of the molecular structure of (I) with numbering Scheme is Shown in Fig 1 . In the crystal, intermolecular N — 
H---N hydrogen bond Fig2, link the molecules into chains running along the [101] direction. 

2. Experimental 

Amixture of 1,2-diaminebenzene (2.3 g) and benzo[</][l,3]dioxole-5-carbaldehyde (0.02 mole) in ethanol (60 ml) was 
refluxed for 6 h. The yellow crystals obtained are filter and rinsed by a mixture of water ice ethanol, the recrystalization is 
done in excess of chloroform in 15 days. 

3. Refinement 

The H atoms attached to C atoms and N atom were fixed geometrically and treated as riding with C — H = 0.93 A 
(aromatic) or 0.97 A (methylene) and N— H = 0.86 A with U 1S „(H) = 1.2U eq (C,N). 

Computing details 

Data collection: KappaCCD Server Software (Nonius, 1999); cell refinement: KappaCCD Server Software (Nonius, 
1999); data reduction: DENZO and SCALEPACK (Otwinowski & Minor, 1997); program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

View of the molecular structure of the title compound, with atom labelling. Displacement ellipsoids are drawn at the 50% 
probability level. 
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Figure 2 

Partial view along the b axis of the crystal packing of the title compound, showing the hydrogen bonds as dashed lines 
(see Table 1 for details). 

2-(1 ,3-Benzodioxol-5-yl)-1 H-benzimidazole 



Crystal data 

C 14 H 10 N 2 O 2 
M r = 238.24 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 
a = 8.7454 (7) A 
5= 15.2824(11) A 
c= 16.9487(13) A 
p= 91.974 (5)° 
V= 2263.9 (3) A 3 
Z=8 



F(000) = 992 

£> x = 1.398 Mgrn" 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5620 reflections 

6 = 2.5-25.1° 

^O.lOnmr 1 

T=293 K 

Prism, yellow 

0.03 x 0.02 x 0.01 mm 
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Data collection 

Nonius KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CCD rotation images, thick slices scans 
13101 measured reflections 
4003 independent reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.034 

wRiF 2 ) = 0.088 

S= 1.02 

4003 reflections 

325 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



3422 reflections with / > 2(7(7) 
7? int = 0.018 

ftnax ~ 25.1°, # m i n = 1.8° 

h = -10—10 
£ = -18—18 
/ = -18—20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.0405P) 2 + 0.843 IP] 

where P = (F 2 + 2F 2 )/3 
(A/<7) max = 0.001 
A/w = 0.19eA- 3 
Ap mm = -0.18eA- 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *IU 

•^iso ' "^eq 


Nl 


0.16720(13) 


0.28274 (7) 


0.48294 (6) 


0.0245 (3) 


H1N 


0.1584 


0.2651 


0.4348 


0.029* 


N2 


0.27132 (13) 


0.34182 (7) 


0.59250 (6) 


0.0248 (3) 


N3 


0.46175 (13) 


0.33066 (7) 


0.72874 (7) 


0.0268 (3) 


H3N 


0.4134 


0.3292 


0.6837 


0.032* 


N4 


0.59892 (13) 


0.28499 (7) 


0.83388 (6) 


0.0251 (3) 


01 


0.83709 (13) 


0.38755 (9) 


0.37149 (7) 


0.0532 (3) 


02 


0.79659 (12) 


0.45860 (7) 


0.48949 (7) 


0.0413 (3) 


03 


0.51495 (14) 


-0.07450 (7) 


0.63889 (7) 


0.0452 (3) 


04 


0.36723 (14) 


0.03150(7) 


0.57597 (6) 


0.0439 (3) 


CI 


0.43467 (16) 


0.33554 (9) 


0.47685 (8) 


0.0248 (3) 


C2 


0.46177 (17) 


0.29304 (10) 


0.40626 (9) 


0.0330 (3) 


H2 


0.3889 


0.2543 


0.3855 


0.040* 


C3 


0.59527 (18) 


0.30704(11) 


0.36603 (9) 


0.0405 (4) 


H3 


0.6133 


0.2787 


0.3187 


0.049* 


C4 


0.69848 (17) 


0.36405 (10) 


0.39901 (9) 


0.0342 (4) 


C5 


0.89677 (19) 


0.45149(10) 


0.42461 (11) 


0.0414 (4) 


H5A 


0.9041 


0.5075 


0.3980 


0.050* 
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H5J3 
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Atomic displacement parameters (A 2 ) 
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O.Ozz / (/) 


A AOO"0" ZO"\ 

0.0Z / / (/) 




A AO 1 £ (H\ 

O.Ozlo (1) 




A AAOC /C\ 

— 0.00Z5 (5) 


A AA/I 1 /C\ 

0.0041 (5) 


A AAA/C /C\ 

0.0006 (5) 


C16 




O.Oz /9 (/) 


A AO O 1 ZO\ 

0.03Z1 (o) 




A AO AA SO\ 

0.0300 (o) 




A AA 1 C f£.\ 

0.0015 (o) 


A AA1 £ 

—0.0016 (6) 


A AAOA 

— 0.00z9 (6) 


CI / 




A AOAA /0\ 

0.0366 (o) 


A AOAA /OA 

0.0306 (o ) 




A A/1 O 1 /Q\ 

0.04Z1 (y) 




A AAO/1 

0.00o4 (o) 


A AA1 1 (H\ 

—0.0011 (/) 


A AA1 a fn\ 
—0.0016 ( /) 


Clo 




(J. 03 /5 (ft) 


A All/: /o\ 

0.0Z /6 (o) 




A AO A O ZO\ 

0.034Z (5) 




A AA1 A (£\ 

—0.0019 (o) 


A AAO"A iH\ 

0.00 /9 (/) 


A AACA f£\ 

—0.0050 (6) 


pin 

C19 




A AC AC { 1 1 \ 

0.0595 (11) 


A AO C 1 /A\ 

0.0351 (9) 




A A A 1 C / 1 AA 

0.0415 (10) 




-0.0096 (8) 


A AAAO ZO\ 

— O.OOOo (8) 


A A 1 1 C /*7\ 

-0.0115 (7) 


CzO 




A AT /I A 

U.0344 (o) 


A AO 0*7 (Q\ 

0.033 / (o) 




A AOOO /"7\ 

0.0Z3Z ( /) 




— U.UUoo (o) 


A AA 1 1 

0.0011 (o) 


A AAO c //:\ 

— U.UUjj (b) 


Czl 




A A0/IO /OA 

0.0349 (o) 


A AOOO /"7\ 

0.0zo3 ( /) 




A AO/1 ^ (H\ 

0.0z4o ( /) 




r\ aai o 

— U.UUlz (b) 


A AAOO ( £\ 

— O.OOzz (6) 


A AAOA ( 

U.UUZU (o) 


Czz 




A AO TO /*7\ 

O.Ozzz (/) 


A AOO" 1 fH\ 

O.Oz /I (/) 




A A1 OO /*7\ 
0.0105 (/) 




A AA 1 A /C\ 

— U.0U1U (j) 


A AA 1 O /C\ 

0.0015 (5) 


A AA in 

U.0U19 (3) 








a 0977 (T\ 
u.uz 1 1 yi ) 




A 09^^ ^7^ 




U.WW1Z [O f 


_a nnno (f*\ 


0 000Q 


C24 




0.0443 (9) 


0.0301 (8) 




0.0362 (9) 




0.0030 (7) 


-0.0072 (7) 


0.0037 (6) 


C25 




0.0521 (10) 


0.0268 (8) 




0.0456 (10) 




0.0031 (7) 


-0.0006 (8) 


-0.0020 (7) 


C26 




0.0526 (10) 


0.0322 (8) 




0.0337 (9) 




-0.0036 (7) 


0.0001 (8) 


-0.0085 (6) 


C27 




0.0411 (9) 


0.0364 (8) 




0.0239 (7) 




-0.0030 (7) 


-0.0043 (6) 


-0.0027 (6) 


C28 




0.0282 (7) 


0.0267 (7) 




0.0218 (7) 




-0.0021 (6) 


0.0009 (6) 


0.0005 (5) 


Geometric parameters (A, ") 


Nl- 


-C8 




1.3599 


(17) 


C9— C14 




1.4025 (19) 


Nl- 


-C14 




1.3749 


(17) 


C10- 


-Cll 




1.375 (2) 


Nl- 


-H1N 




0.8600 






C10- 


-H10 




0.9300 


N2- 


-C8 




1.3256 


(17) 


Cll- 


-C12 




1.393 (2) 


N2- 


-C9 




1.3902 


(18) 


Cll- 


-Hll 




0.9300 


N3- 


-C22 




1.3599 


(17) 


C12- 


-C13 




1.376 (2) 


N3- 


-C23 




1.3768 


(18) 


C12- 


-H12 




0.9300 


N3- 


-H3N 


0.8600 






C13- 


-C14 




1.388 (2) 


N4- 


-C22 




1.3261 


(17) 


C13- 


— H13 




0.9300 


N4- 


-C28 




1.3890 


(18) 


C15- 


— C16 




1.389 (2) 


01- 


-C4 




1.3619 


(18) 


C15- 


-C21 




1.4080(19) 


01- 


-C5 




1.416(2) 




C15— C22 




1.4660(19) 


02- 


-C6 




1.3709 (17) 


C16 


-C17 




1.394 (2) 


02- 


-C5 




1.4335 (19) 


C16- 


-H16 




0.9300 


03- 


-C18 




1.3760 (18) 


C17— C18 




1.366 (2) 


03- 


-C19 




1.434 (2) 




C17- 


-H17 




0.9300 


04- 


-C20 




1.3784 (17) 


C18- 


-C20 




1.375 (2) 


04- 


-C19 




1.427 (2) 




C19- 


-H19A 




0.9700 


Cl— C2 




1.389 (2) 




C19- 


-H19B 




0.9700 
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LI — C7 


1 A A 1 H / 1 A\ 

1.4017 (19) 


PO A PO 1 

CzO — Czl 


1 OzCzC ZO\ 

1.366 (2) 


C • 1 p o 

CI — C8 


1.4600 (19) 


PI 1 TTO 1 

Czl — Hzl 


A AO AA 

0.9300 


PO po 

C2 — C3 


1 o on /o\ 

1.389 (2) 


POO PO /I 

C23 — C24 


1 OAO /0\ 

1.392 (2) 


p ~) TTO 

C2 — H2 


0.9300 


r~"n poo 

C23 — C28 


1 OAO 1 / 1 A\ 

1.3981 (19) 


PO P yl 

C3 — C4 


1 O £L 1 ZO\ 

1.361 (2) 


PO /I PO c 

Cz4 — Cz5 


i inn /o\ 

1.377 (2) 


PO TTI 

C3 — H3 


A AO A A 

0.9300 


P O A T TO /I 

C24 — H24 


A AO AA 

0.9300 


C4— C6 


1.384 (2) 


C25— C26 


1.398 (2) 


C5 — H5A 


0.9700 


C25— H25 


0.9300 


C5 — H5t5 


0.9 /oo 


PO/C POT 

Cz6 — Cz / 


1 0*7C ZO\ 

1.3 / J (z) 


C6 — C7 


1 1 /" C O / 1 A\ 

1.3652 (19) 


P O Z' T TO /" 

C26 — H26 


A AO A A 

0.9300 


C7 — H7 


A AO AA 

0.9300 


POT POO 

C27 — C28 


1 OA/' ZO\ 

1.396 (2) 


pa pi a 

C9 — CIO 


1 o ao /: / 1 n\ 

1.3926 (19) 


POT TTOT 

Cz7 — Hz7 


A AOAA 

0.9300 


p o XT1 P ! /I 

C8 — Nl — C14 


1 m c a / 1 1 \ 

107.59 (11) 


PIO PIO P1/1 

C12 — C13 — C14 


in no /1 /i\ 

117.08 (14) 


/~1 O XT1 TT1\T 

C8 — Nl — H1N 


126.2 


P 1 O P 1 O Til o 

C12 — C13 — H13 


121.5 


p 1 A XT 1 T T 1 XT 

C14 — N 1 — H1N 


1 o o 

126.2 


P1/1 PIO TTIO 

C14 — C13 — H13 


1 O 1 c 

lzl.5 


po xto pa 

Co — jnz — C9 


1 AC T5 / 1 1 \ 

105. Li (11) 


XT 1 P 1 A P 1 0 

JN 1 — C14 — C13 


13z.ol (13) 


C22 — N3 — C23 


1 AT OA /1 1 \ 

107.80 (11) 


XT 1 P 1 A PA 

Nl — C14 — C9 


1 ac o /: / 1 o\ 

105.36 (12) 


P11 XT') TTOXT 

C22 — N3 — H3N 


126.1 


P 1 O P 1 A PA 

Cl3 — C14 — C9 


101 OO /10\ 

121.83 (13) 


PT) XT'? TTOXT 

C23 — N3 — H3N 


126.1 


s • i /_ PIC PO 1 

C16 — C15 — Czl 


1 1 A OA / 1 O \ 

119.89 (13) 


XT/1 r">o 

Czz — JN 4 — Cz 8 


1 AC A C /1 1\ 

10X45 (11) 


p i p 1 c r") o 
C 1 0 — C 1 j — Czz 


1 1 A HA f"\ 0\ 

119. /4 (12) 


C4 — Ol — C5 


1 A/" AA / 1 0\ 

106.09 (12) 


POI P1C POO 

C2 1 — C 1 5 — C22 


1 OA O C f 1 0\ 

120.35 (12) 


Co — 02 — C5 


1AC OA / 1 O \ 

105.20 (12) 


P 1 C P 1 P 1 1 

C15 — C16 — C17 


101 A1 f \\ A\ 

121.91 (14) 


p 1 o p*o Pin 

C18 — 03 — C19 


A f\A OA /n\ 

104.80 (12) 


P1C P 1 /_ TT1 /" 

C 1 5 — C 1 6 — H 1 6 


1 1 A A 

119.0 


Czu — U4 — c i y 


1 A/l TO OS 

104. /s (Iz) 


p | -7 p 1 /- nu 

CI / — Clo — H16 


nan 
119.0 


• /-» p 1 p^7 

C2 — CI — C7 


120.50 (13) 


p 1 o p 1 t p 1 r 

Cl8 — C17 — Cl6 


1 1 Z' AO f 1 A \ 

116.92 (14) 


P O P 1 P O 

C2 — CI — C8 


120.70 (13) 


P 1 O P 1 1 iri a 

C18 — C17 — H17 


121.5 


C7 — CI — C8 


110 OA f 1 ON 

118.80 (12) 


p 1 /" p 1 t tii i 

C16 — C17 — H17 


121.5 


PO P O P1 

C3 — Cz — CI 


121.48 (14) 


p 1 -7 PIO POA 

C 1 7 — C 1 8 — CzO 


101 £C / 1 A\ 

121.65 (14) 


C3 — C2 — H2 


119.3 


P 1 T P 1 O /"\") 

C17 — C18 — 03 


100 OA /1 A\ 

128.39 (14) 


CI — C2 — H2 


119.3 


POA p 1 o /"\0 

C20 — CI 8 — 03 


1 AA A 1 /I T\ 

109.91 (13) 


P /I PO PO 

C4 — C3 — C2 


1 1 H A A / 1 yl \ 

117.00 (14) 


r\A P 1 A PiO 

U4 — C19 — U3 


1 AT i 1 OS 

107.66 (12) 


A P'} TJ1 

C4 — C3 — Hi 


lzl.5 


r\A P1A TJ1 O A 

U4 — C 1 9 — H 1 9 A 


1 1 A O 
1 10. Z 


/~\ PO TTO 

C2 — C3 — H3 


121.5 


/^O P 1 A T T 1 A A 

03 — C19 — H19A 


110.2 


C3 — C4 — Ol 


127.87 (14) 


Pi A P 1 A T T 1 AT) 

04 — C19 — H19B 


110.2 


po a p /. 

C3 — C4 — Co 


1 O 1 /1 A\ 

122.23 (14) 


r\i nin TT1AT) 

03 — C19 — H19B 


1 1 A O 

110.2 


Ol — C4 — Co 


1 AA A A { 1 /I \ 

109.90 (14) 


TT1AA P1A TT1AT) 

H19A — C19 — H19B 


1 AO C 

108.5 


Ol — C5 — 02 


1AO C/^ /10\ 

108.56 (12) 


P O 1 POA P 1 O 

C21 — C20 — C18 


100 CO / 1 A \ 

122.58 (14) 


Pi 1 PC TTC A 

O 1 — C5 — H5 A 


1 1 A A 

110.0 


PO 1 POA / ~\ A 

Cz 1 — CzO — (J4 


10T ZTC /1 y1\ 

127.65 (14) 


P.O PC TTC A 

(Jz — C5 — H5A 


1 1 A A 

110.0 


PIO POA p, A 

C 1 8 — CzO — 04 


1 A A T/^ /I T\ 

109.76 (13) 


P. 1 PC TTCT) 

Ol — C5 — H5B 


1 1 A A 

110.0 


POA PO 1 P1 C 

CzO — Cz 1 — C 1 5 


i i /; no /io\ 

116.98 (13) 


/~\~) PC TTC n 

02 — C5 — H5B 


1 1 A A 

110.0 


POA PO 1 TTO 1 

CzO — Czl — Hzl 


1 O 1 C 

121.5 


TTC A PC TTCT) 

H5A — C5 — H5B 


1 AO A 

108.4 


P 1 C PO 1 TTO 1 

CI 5 — C21 — H21 


1 O 1 c 

121.5 


p"7 p/c p.o 

C / — Co — Oz 


128.50 (13) 


JN 4 — C2z — JN 3 


111 no/ios 
111.92 (Iz) 


C7— C6— C4 


121.62 (13) 


N4— C22— C15 


124.77 (12) 


02— C6— C4 


109.87 (13) 


N3— C22— C15 


123.32 (12) 


C6— C7— CI 


117.17(13) 


N3— C23— C24 


132.47 (13) 


C6— C7— H7 


121.4 


N3— C23— C28 


105.24 (12) 


CI— C7— H7 


121.4 


C24— C23— C28 


122.30 (13) 
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xti ro XT1 

JNz — Co — JN 1 


111 11 /l l\ 

112.32 (12) 


pic /"I--) /i pn 

C25 — C24 — C23 




i i / /^/- /i /i\ 

116.66 (14) 


XT'*} /"< o pi 

N2 — Co — CI 


124.57 (12) 


PIC PI /I TT1/1 

C25 — C24 — H24 




111 "7 

121.7 


XT 1 /"i O P 1 

Nl — C8 — CI 


123.11 (11) 


P11 PI /I TT1/1 

C23 — C24 — H24 




111 *7 

121.7 


\Ti PA ni a 

N2 — C9 — CIO 


1 1 A O A / 1 1 \ 

130.30 (13) 


PI /I PIC PI/" 

C24 — C25 — C26 




111 z' /I / 1 C\ 

121.64 (15) 


N2 — C9 — C14 


1 AA A A /n\ 

109.49 (lz) 


P1 A PIC TT1C 

C24 — C25 — H25 




119.2 


CIO — C9 — C14 


1 1 A 1 1 / 1 1 \ 

120.21 (13) 


P1/~ PIC TT1C 

C26 — C25 — H25 




119.2 


Cll — CIO — C9 


117.62 (14) 


P1"7 PI/" PIC 

C27 — C26 — C25 




111 /"/I / 1 ,1 \ 

121.64 (14) 


pi 1 P 1 A TT 1 A 

Cll — CIO — HIO 


111 1 

121.2 


P1 <-i P1/T TT1ZT 

C27 — C26 — H26 




1 1 A 1 

119. 2 


p l\ p 1 r\ TT1A 

C9 — CIO — HIO 


111 i 
121.2 


PIC PIjC TTIzT 

C25 — Czo — Hz 6 




1 1 A 1 

119.2 


Pin c^^ cm 


191 lf\ (\ A\ 


P?^ P97 P9& 
v ZD ^Z / LZO 




117 £7 n 4^ 


CIO— Cll— Hll 


119.1 


C26— C27— H27 




121.2 


C12— Cll— Hll 


119.1 


C28— C27— H27 




121.2 


C13— C12— Cll 


121.50(14) 


N4— C28— C27 




130.30 (13) 


C13— C12— H12 


119.3 


N4— C28— C23 




109.59(12) 


Cll— C12— H12 


119.3 


C27— C28— C23 




120.09(13) 


Hydrogen-bond geometry (A, °) 


D — H—A 


Z) — H 




D-A 


D — H—A 


N1-H1JV-N4 1 


0.86 


1.93 


2.7761 (15) 


168 


N3— H3AT-N2 


0.86 


1.96 


2.8053 (16) 


168 



Symmetry code: (i) x~V2, -y+l/2, z-1/2. 
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